WHAT IS CLAIMED IS: 



1 . An isolated soluble non-fibrillar amylojd^fioligomeric structure 
5 comprising from about 3 to about 24 amyloidj^^teins that does not contain an 

exogenous added crosslinking agent ^jd^hich exhibits neurotoxic activity. 

2. An isojat^ oligomeric structure according to claim 1 wherein said 
oligomeric stri^ptfire comprises trimer, tetramer, pentamer, hexamer, heptamer, octamer, 

10 I2-men^-mer, 20-mer, or 24-mer aggregates of amyloid p proteins. 

3. An isolated oligomeric structure according to claim 1 wherein said 
oligomeric structure has a molecular weight of from about 36 kD to about 108 kD as 
determined by non-denaturing gel electrophoresis. 

15 

4. An isolated oligomeric structure according to claim 1 wherein said 
oligomeric structure has a molecular weight of from about Tfil^ to about 28 kD as 
determined by non-denaturing gel electrophoresis. 

20 5. An isolated oligomeric stature according to claim 1 wherein said 

oligomeric structure has a mol^uka^eight of from about 22 kD to about 24 kD as 
determined by electrophoresM^n a 15% SDS-polyacrylamide gel. 



6. Au^ifolated oligomeric structure according to claim 1 wherein said 
25 oUgomeric picture has a molecular weight of from about 18 kD to about 19 kD as 
detenmMd by electrophoresis on a 15% SDS-polyacrylamide gel. 



73 



7 An isolated oligomeric structure according claim 1 wherein said 
oligomeric structure comprises globules of dimensions of from about 4.7 nn^ro about 
1 1.0 nm as measured by atomic force microscopy. 

5 

8. An isolated oligomeric structure according claim i^herein said 
oligomeric structure comprises globules of dimensions of about 4.7 nm to about 6.2 
nm as measured by atomic force microscopy. 

10 9. An isolated oligomeric structo€ according to claim 1 wherein said 

oligomeric structure comprises globiM^f dimensions of from about 4.9 nm to about 5.4 
nm as measured by atomic force^ifflroscopy. 



10. An^i^lated oligomeric structure according to claim 1 wherein said 
15 oligomeric^^^cture comprises globules of dimensions of from about 5.7 nm to about 6.2 
nm a3^easured by atomic force microscopy. 
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11. An isolated oligomeric structure according to claim 1 wherein said 
oligomeric structure comprises globules of dimensions of from about 6.5 nm to about 
11. 0 nm as measured by atomic force microscopy. 
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12. An isolated oligomeric structure ac^j^ding to claim 1 wherein from about 
40% to about 75% of said oHgo^eric sj^iefure comprises globules of dimensions of from 
about 4.9 nm to about 5.4 vm,^^ dimensions of from about 5.7 nm to about 6.2 nm, as 
measured by atoniip^^ce microscopy. 
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13. An isolated oligomeric structure according to claim 1 wherein s^d 
oligomeric structure has a molecular weight of from about 13 kD to about l/o kD as 
determined by electrophoresis on a 16.5% tris-tricine SDS-polyacrylami#e gel. 
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14. An isolated oligomeric structure according to clain/l wherein said 
oligomeric structure has, as determined by electrophoresis on ^1 6.5% tris-tricine SDS- 
polyacrylamide gel, a molecular weight selected from the gfoup consisting of from about 
13 kD to about 14 kD, from about 17 kD to about 19 k^f from about 22 kD to about 23 
kD, from about 26 kD to about 28 kD, from about 32fkD to about 33 kD, and from about 
36 kD to about 38 kD. 




15. A method for assaying th^ffects of an ohgomeric structure according to 
claim 1 comprising: 

(a) administering saicyftlgomeric structure to the hippocampus of an animal; 

(b) applying an elej^cal stimulus; and 

(c) measuring^ cell body spike amplitude over time to determine the long- 
term potentiation respc 



16. yhc method of claim 15, wherein the long-term potentiation response of 
20 said animalig compared to the long-term potentiation response of another animal treated 
in the same fashion except having saline administered instead of oligomeric structure 
prior^ application of said electrical stimulus. 



17. A method for protecting an animal against decreases in leaming or 
memory due to the effects of a soluble non-fibrillar amyloid J3 ohgomeric structure 
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according to claim 1, said method comprising administering a compoimd thatJWocks the 
foraiation or activity of said oUgomeric structure. 

18. A method for reversing in an animal decreases in leaimng or memory due 
to the effects of a soluble non-fibrillar amyloid 6 oligomeric strucrare according to claim 
1, said method comprising administering a compound that blo^s the formation or 
activity of said oligomeric structure. 



19. A method for protecting a nerve cell a^inst decreases in long-term 

10 potentiation due to the effects of a soluble non-fiMUar amyloid R oligomeric structure 
according to claim 1, said method comprisingyontacting said cell with a compoimd that 
blocks the formation or activity of said olig^eric structure. 

20. A method for reversi|]g in a nerve cell decreases in long-term potentiation 
15 due to the effects of a soluble noij^^f iStillar amyloid 13 oligomeric structure according to 

claim 1, said method comprising contacting said cell with a compound that blocks the 
formation or activity of said oligomeric structure. 



21 . A memod for protecting a nerve cell against aberrant neuronal signaling 
20 due to the effects/of a soluble non- fibrillar amyloid B ohgomeric structure according to 
claim 1, said method comprising contacting said cell with a compound that blocks the 
formation iS^r activity of said oUgomeric structure. 



22. A method for detecting in a test material the oligomeric structure 
25 ^£cording to claim 1 comprising: 

(a) contacting said test material with 6E10 antibody; and 
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(b) detecting binding to said oligomeric structure of said antibody. 

23. A method for detecting in a test material the oligomeric strj^re 
according to claim 1 comprising: 

(a) contacting said test material with serum-starved nem6blastoma cells; and 

(b) measuring morphological changes in said cells hy comparing the 
morphology of said cells against neuroblastoma cells that ha^ not been contacted with 
said test material. 

24. A method for detecting in a test material the oligomeric structure 
according to claim 1 comprising: 

(a) contacting said test materiaj^with brain slice cultures; and 

(b) measuring brain celde^tti as compared against brain slice cultures that 
have not been contacted with said i#t material. 



25. A method fo^etecting in a test material the oligomeric structure 
according to claim 1 copi^rising: 

(a) cont^ing said test material with neuroblastoma cells; and 

(b) m/isuring increases in Fyn kinase activity by comparing Fyn kinase 
20 activity in sai^cells against Fyn kinase activity in neuroblastoma cells that have not been 

contacted with said test material. 
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26. A method for detecting in a test material the oligomeric structure 
affording to claim 1 comprising: 

(a) contacting said test material with cultures of primary astrocytes; and 
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(b) determining activation of said astrocytes as compared to cultxir^ of 
primary astrocytes that have not been contacted with said test material. / 

27. A method for detecting in a test material the oligom^^ structure 
5 according to claim 1 comprising: / 

(a) contacting said test material with cultures of primary astrocytes; and 

(b) measuring in said astrocytes increases in theinRNA for proteins selected 
from the group consisting of interleukin-1, inducible nitrit oxide synthase, Apo E, Apo J, 
and al-antichymotrypsin by comparing said mRNA l^els in said astrocytes against the 

1 0 corresponding mRNA levels in cultures of primaiyastrocytes that have not been 
contacted with said test material. / 

28. A method for identiMng^ompounds that modulate the effects of an 
oligomeric structure according to cl^n 1 comprising: 

1 5 (a) administering eitiier laline or a test compound to the hippocampus of an 

animal; / 

(b) applying an electrical stimulus; 

(c) measuring the cell body spike amplitude over time to determine the long- 
term potentiation K^ponse; and 

20 (d) Comparing the long-term potentiation response of animals having saline 

administerea to the long-term potentiation response of animals having test compound 
administered 

/ with the proviso that administration of said oligomeric structure is not done for 
therapy. 
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29. The method of claim 28 which further comprises administering oligomeric 
structure to said hippocampus either before, along with, or after administerij^said saline 
or test compound. 
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30. A method for identifying compounds that block th^meurotoxicity of the 
oligomeric structure according to claim 1 comprising: 

(a) contacting separate cultures of neuronal ceU/with said oligomeric 
structure either in the presence or absence of contactinawith said test compoxmd; 

(b) measuring the proportion of viable cells in each culture; and 

(c) comparing the proportion of viable cells in each culture, with compoimds 
that block the neurotoxicity of said oligomeric structiire being identified as resulting in an 
increased proportion of viable cells in sayixulture as compared to the corresponding 



culture contacted with said oligoi 



Structure in the absence of said test compound. 



31. A method for if^rtifying compounds that block binding to a cell surface 
protein of the oligomeric OTucture according to claim 1 comprising: 

(a) contactir^ separate cultures of neuronal cells with said oligomeric 
structure either in the presence or absence of contacting with said test compound; 

(b) ^ing a reagent that binds to said oUgomeric structure, said reagent being 
20 fluorescent; ^ 

analyzing said separate cell cultures by fluorescence-activated cell sorting; 

and 

(d) comparing the fluorescence of the cultures, with compounds that block 
inding to a cell surface protein of the oligomeric structure being identified as resulting in 
a reduced fluorescence of said culture as compared to the corresponding culture contacted 
with said oligomeric structure in the absence of said test compovmd. 
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32. A method for identifying compounds that block binding to a cell suarface 
protein of the oligomeric structure according to claim 1 comprising: / I 

(a) forming said oligomeric structure from amyloid p protein such that it 
becomes a labeled oligomeric structure comprising a binding moiety c^mble of binding a 
fluorescent reagent; / 

(b) contacting separate cultures of neuronal cells witi/ said labeled oligomeric 
structure either in the presence or absence of contacting with/said test compound; 

(c) adding a fluorescent reagent that binds to said oligomeric structure; 

(d) analyzing said separate cell cultures byrluorescence-activated cell sorting; 
and / 

(e) comparing the fluorescence of tne cultures, with compounds that block 
binding to a cell surface protein of the oligmneric structure being identified as resulting in 
a reduced fluorescence of said cumire^ compared to the corresponding culture contacted 



15 with said oligomeric structure in i 



absence of said test compoimd. 
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33. A method fef identifying compounds that block formation or binding to a 
cell surface protein oim^ oligomeric structure according to claim 1 comprising: 

(a) prepming separate samples of amyloid p protein that either have or have 
not been mixedXvith said test compound; 



^) 
(d) 
luorescent; 

(e) 
and 



forming said oligomeric structure in said separate samples; 

contacting separate cultures of neuronal cells with said separate samples; 

adding a reagent that binds to said oligomeric structure, said reagent being 

analyzing said separate cell cultures by fluorescence-activated cell sorting; 
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(f) comparing the fluorescence of the cultures, with compounds that block 
formation or binding to a cell surface protein of the oligomeric structure being ident^ed 
as resulting in a reduced fluorescence of said culture as compared to the correspj^ing 
culture contacted with said oligomeric structure in the absence of said test expound. 

34, A method for identifying compounds that block formatron or binding to a 
cell surface protein of the oligomeric structure according to claim j/comprising: 

(a) preparing separate samples of amyloid p proteimmat either have or have 
not been mixed with said test compound; / 

(b) forming said oligomeric structure in saidLreparate samples such that it 
becomes a labeled oligomeric structure comprising a#feinding moiety capable of binding j 
fluorescent reagent in each of said separate samples; 

(c) contacting separate cultures ofeneuronal cells with said separate samples; 



(d) adding a fluorescent ifefagent that binds to said oligomeric structure; 

(e) analyzing said separat|jeell cultures by fluorescence-activated cell sorting 
and ^ I 

(f) comparing the florescence of the cultures, with compounds that block 
formation or binding to a cdi surface protein of the oligomeric structure being identified 
as resulting in a reducecMuorescence of said culture as compared to the corresponding 
culture contacted wimsaid oligomeric structure in the absence of said test compoimd. 

35. /The method of claim 33, wherein the fluorescence of said cultures further 
is compa^d with the fluorescence of cultures that have been treated in the same fashion 
excep^mat instead of adding or not adding test compound prior to formation of the 
oli^meric structure, said test compoimd either is or is not added after formation of the 
oligomeric structure, 
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with compounds that block formation of the oligomeric structure being iden^lred 
as resulting in a reduced fluorescence of said culture as compared to the correspoiiding 
culture contacted with said oligomeric structure in the absence of said test compound, 
only when said compound is added prior to oligomeric structure, and / 

compounds that block binding to a cell surface protein of the (mgomeric structure 
being identified as resulting in a reduced fluorescence of said cvXmtt as compared to the 
corresponding culture contacted with said oligomeric structm;e in the absence of said test 
compound, when said compound is added either prior to /►r after oligomeric structure. 



10 36. The method of claim 33, wherein/the fluorescence of said cultures further 

is compared with the fluorescence of cultures^hat have been treated in the same fashion 
except that instead of adding or not addmg test compound prior to formation of the 
oligomeric structure, said test cq^pothd either is or is not added after formation of the 
oligomeric structure, 

15 with compounds that Mfck formation of the oligomeric structure being identified 

as resulting in a reduced fluorescence of said culture as compared to the corresponding 
culture contacted with^aid oligomeric structure in the absence of said test compound, 
only when said compound is added prior to oligomeric structure, and 

compgmids that block binding to a cell surface protein of the oligomeric structure 
20 being idei^fied as resulting in a reduced fluorescence of said culture as compared to the 
corresp/mding culture contacted with said oligomeric structiu'e in the absence of said test 
compound, when said compound is added either prior to or after oligomeric structure. 



37. A method of detecting binding to a cell surface protein of the oligomeric 
structure according to claim 1 comprising: 

(a) forming said oligomeric structure from amyloid p protein; 
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(b) contacting a culture of neuronal cells with said oligomeric structuce; 

(c) adding an antibody that binds said oligomeric structure, said^tibody 
including a conjugating moiety; / 

(e) washing away unbound antibody; / 

(f) linking an enzyme to said antibody bound to saidAligomeric structure by 
means of said conjugating moiety; / 

(g) adding a colorless substrate that is cleav^by said enzyme to yield a color 
change; and / 

(h) determining said color change as a nafeasure of binding to a cell surface protein 
of said oligomeric structure. / 

38. A method for i(fipnti|fing compounds that block binding to a cell surface 
protein of the oligomeric struomre according to claim 1 comprising: 

(a) preparing s^wate samples of amyloid p protein that either have or have 
not been mixed with sain test compoimd; 

(b) formmg said oligomeric structure in said separate samples; 

(c) contacting separate cultures of neuronal cells with said separate samples; 

(d) / adding an antibody that binds said oligomeric structure, said antibody 
including a conjugating moiety; 

(e) washing away unbound antibody; 

(f) linking an enzyme to said antibody bound to said oligomeric structure by 
means of said conjugating moiety; 

(g) adding a colorless substrate that is cleaved by said enzyme to yield a color 
change; and 

(h) comparing the color change produced by each of said separate samples, 
with compounds that block formation or binding to a cell surface protein of the 
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oligomeric structure being identified as resulting in a reduced color change produced by 
said culture as compared to the corresponding culture contacted with said oligOTneric 
structure in the absence of said test compound. 



39. The method of claim 38, wherein the color change produced by said 
cultures further is compared with the color change produced b^^ultures that have been 
treated in the same fashion except that instead of adding or/fot adding test compound 
prior to formation of the oligomeric structure, said test impound either is or is not added 
after formation of the oligomeric structure, 
10 with compounds that block formation o/Qie oligomeric structure being identified 

as resulting in a reduced color change prochided by said culture as compared to the 
corresponding culture contacted with s^d oligomeric structure in the absence of said test 
compound, only when said con^oiy^ is added prior to oligomeric structure, and 
compounds that block receptorj^nding of the oligomeric structure being identified as 
15 resulting in a reduced color/h|&^e produced by said culture as compared to the 

corresponding culture cplitacted with said oligomeric structure in the absence of said test 
compound, when s^d compound is added either prior to or after oligomeric structure. 



40. /a method for identifying compoimds that block formation of the 
20 oligomerie structure according to claim 1 comprising: 

\3) preparing separate samples of amyloid p protein that either have or have 
n<^een mixed with said test compoimd; 

(b) forming said oligomeric structure in said separate samples; 

(c) assessing whether any protein assembUes have formed in the separate 
^25 samples using a method selected from the group consisting of electrophoresis, 

immunorecognition, and atomic force microscopy; and 
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(d) comparing the formation of said protein assembhes in said sep^'ate 
samples, which compounds that block formation of said oligomeric struchife being 
identified as resulting in decreased formation of said oligomeric struch^fre in said sample 
as compared with a sample in which said oligomeric structure is fo/med in the absence of 
said test compound. 



41 . A method of preparing an isolated solublef globular, non-fibrillar amyloid 
p oligomeric structure according to claim 1, wherein/aid method comprises: 

(a) obtaining a solution of monomeriyamyloid p protein, said amyloid p 
10 protein being capable of forming said oligemic structure; 

(b) diluting said protein solutiod into an appropriate media to a final 
concentration of from about 5 nM to a^ut 500 jiM; 

(c) incubating the niBdi^resulting from step (b) at about 4°C for from about 2 
hours to about 48 hours; 

(c) centrifiiging /Hi solution at about 14,000 g at about 4°C; and 

(d) recovering the supernatant resulting from said centriftigation as containing 
said amyloid p oligon^ric structure. 



42. y^he method of claim 41, wherein said method comprises incubating the 
media resu^nng from step (b) at about 4''C in the presence of clusterin. 

43. A method for preparing a soluble non-fibrillar amyloid B oligomeric 
|lfucture according to claim 1, wherein said method comprises: 

(a) obtaining a solution of monomeric amyloid p protein, said amyloid p 
protein being capable of forming said oligomeric structure; 

(b) dissolving said amyloid p monomer in hexafluoroisoproanol; 
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(c) removing hexafluoroisoproanol by speed vacuum evaporation to obtain 



solid peptide; 
(d) 
(e) 
(f) 
(g) 



dissolving said solid peptide in DMSOjef^rm a DMSO stock solution; 
diluting said stock solution int^^anappropriate media; 
vortexing; and 

incubating at ^f?! 4°C for about 24 hours. 



44. .../^^J^ethod for detecting in a test material the oligomeric structure 
acco^fffg to claim 1 comprising: 

(a) contacting said test material with a nerve cell; and 
determining whether said cell exhibits ADDL-induced aberrant neuronal signaling. 
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